We have F(P, +)n F(P/H, +/H), and A v/n is a G-invariant elliptic operator on P/H. Thus, we have, for s G, Tr Q(A)(s) index(AP/n)(s). Let (P/H)(s) be the set of fixed points for the action of s on P/H. The equivariant index formula of Atiyah-Segal-Singer [2] , [4] allows us to write index(AV/n)(s)
as an integral over T*(P/H)(s). If H acts only infinitesimally freely, we will give an integral formula for Tr Q(A)(s) generalizing the formula for index(AP/n)(s) in the case of free action.
More generally, if A is a (G H)-transversally elliptic operator on P, we state in Theorem 2 a formula for the character of the trace-class virtual representation Q(A) of G in terms of the equivariant cohomology of T*(P/H). This theorem generalizes the cohomological index formula given in [7] , [9] for the equivariant index of G-transversally elliptic operators on compact manifolds to the case of compact orbifolds.
If G {e}, we identify Q(A) with an integer. Several authors gave an integral formula for this integer in various degrees of generality. The notion of an orbifold was introduced by Satake who proved a Gauss-Bonnet formula [16] for orbifolds. For any H-transversally elliptic operator A, a formula for the number Q(A) was given by Atiyah [1, Corollary 9.12] in the case where H is a torus.
When P/H is a complex algebraic variety, /H an holomorphic orbifold bundle on P/H, and A the 0 operator on the space of sections of /H, the number Q(A) was computed by Kawasaki [12] . It is the Riemann-Roch number of a sheaf on P/H. For H an arbitrary compact group and any H-transversally elliptic operator A, a formula for the number Q(A) was given by Kawasaki [13] .
In our case as well as in Kawasaki's proof in [13] , Atiyah's algorithm to compute the equivariant index of an H-transversally elliptic operator is a fundamental ingredient. Indeed, our proof of the general formula for index of transversally elliptic operators [9] relies heavily on Atiyah's results in [1] . Once this general formula is established, it is a pleasant exercise on Fourier inversion for compact groups to deduce the formula given here for G-transversally elliptic operators on orbifolds from our index formula for transversally elliptic operators on manifolds. I feel it is useful to do this exercise in order to extend to symplectic orbifolds the universal formula [17] for the character of a quantized representation. In fact, G-orbifolds appear naturally when studying the quantized representation associated to a prequantized symplectic manifold M. Let Zhor, P(s,u)P Zhorelp(s,u)/ Zhore(s, u).
The vector bundles ThorP(s,u) and Zhor,P(s,u)P are (G(s) x H(u))-equivariant vector bundles on P(s, u). Define TM(s,u)M to be the orbifold bundle (Thor,P(s,u)P)/H(u) over M(s, u). If M is a G-manifold, then TM(s,u)M is the normal bundle to M(s, u) in M.
Let V be a (G x H)-invariant horizontal connection on ThorP. Then V induces H(u)-horizontal connections V0 on Thore(s, u) and V1 on Thor,P(s,u)P. Let Ro(X), RI(X) be the G(s)-equivariant curvatures of V0 and V1. On P(s, u) the action of (s, u) induces an endomorphism g(s, u) of the bundle Thor,P(s,u)P. Define the G(s)-equivariant closed forms on e(s, u)/n(u) (6) (eRo(X) e-Ro(X)/2,'
for X e fl(s).
We denote by p0 the projection TP P. We denote by a0 the restriction of the principal symbol a of A to TP. Let V be horizontal connections on g+. X g(s) , the form chs,u(/k0(tr0))(X) is rapidly decreasing on Tore(s,u (this is seen as in [7] ), so that I(s,u, tro)(X) can be integrated over T*M (s,u) .
For s G, we denote by C(s) the set of elements V H such that P(s, Then C(s) is invariant by conjugacy and the set (C(s)) C(s)/Ad(n) is a finite set. Let M(s,v) be the orbifold P(s, v)/H(v). We denote by S(s, ) the generic stabilizer for the action of H(V) on P(s, ). be integrated in g(s)-mean [8] .
The formula for Tr Q(A) e -ulxM(') chs,r (&0(a0))(X) as an equality of generalized functions on a neighborhood of O in l(s).
Remark 2.1. If A is only pseudodifferential, the formula above holds, provided we choose a "good" representative a0 [8] of the symbol of A.
Before proving these theorems, let us write more explicitly the formula of Theorem 1 in the case where G {e}. Then we must consider the set C(e) of elements V H such that the set P(V) {p P, pv p} is not empty. We define
M(V) P(v)/H(v). The formula obtained for the number Q(A) dim(Ker(A)) ndim(Ker A*)
n is thus Kawasaki's formula:
Let us give two examples where this formula is easily seen to be true.
(1) Assume H is a finite group. Then the dimension of the space Q(A) is evidently given by the average of the equivariant index
Q(A) [HI-1Z index(A)(). reH
Using the equivalent expression given in [7] of the Atiyah-Segal-Singer formula [2] , [4] , we have index(A)() --/T.P(r)(2iTr,)-dim
chr (&o(ao)) J(P())Dr( TP(r)P)
In particular, index(A)() is 0 if y does not belong to C(e). Let C(e). In this case, T*M() T*P()/H(). On each connected component of P(), the map T*P() T*P()/H() is a cover of order IH(y)/S(y)I and, by definition, for a a differential form on P()
Rewriting the set C(e) as union of conjugacy classes, we see that the formula for Q(A) is indeed just the average of the Atiyah-Segal-Singer formula.
(2) Assume H acts freely on P. Then C(e) {e}. Let We need to verify the equality (15) Vl () V2().
Let us first state the main technical lemma. Let N be the manifold N=P x I)*.
We denote by f: P x [9" I)* the second projection. We consider the 1-form v= (0, f) on N. We choose a basis El, E2,..., En of t)*. This determines the form Vo on P. We write f fiEi. We denote by df df A df 2 A A df '. We denote by pl the projection of N P x I)* on P with fiber t)*. The integration over the fiber is defined once an orientation is chosen on each fiber. We use the orientation given by df. Furthermore, the integration over the fiber is defined with conventions of signs as in [5] : if p: P B is an oriented fibration, p,( A p*fl) p,() A fl if is a form on P and fl a form on B.
The following lemma is obtained as Proposition 28 of [9] . The restriction of the connection form 0 to P(s, u) is valued in D(u) and is a connection form for the n(u)-action on e(s, u). We have T*e(s, u) TlorP(s u) ) P(s, u) x Ig(u)*. Thus, the bundle T*P(s, u) projects on N(s, u) P(s, u) x D* (u) as well as on TorP(S u). We still denote by the pullback to T*P(s, u) of a form on N(s, u) and by fl the pullback to T*P(s, u) of a form fl on TorP(S u). Recall that vanishes on a neighborhood of if is not conjugated to u. Thus, only the class (u) makes a nonzero contribution to v2() )-'r(C(s))v2(?, ), and we obtain (18) (2ix)-dimM(s'u)lS(s,u)l-lI(s,u, tro)q(U exp (R)0). Comparing formulas (17) and (18), we obtain formula (15 [17] . We generalize to this case the universal formula for the virtual representation Q(P/H,') [6] , [17] , [18] .
Consider the vector bundle TP-P with projection P0. We have chosen a (G x H)-invariant orientation o of TP.
The horizontal connection V0 of TaorP determines a connection on ahor.
Consider on the equivariant bundle a horizontal connection. Then chs,,() is a G(s)-equivariant form on M(s, u).
Consider the pullback of 6ehor (R) to T*P. Then k(tr) --Co () Ip, + p*76ehr(R)-, where e0 is the odd-bundle endomorphism ofp*ff'hor given by e0(y, ) c(0), where c is the Clifford action of (ZP)y on (ahor)y and 0 the projection of on (Te)y.
Let B be the superconnection on P(ff'hor) TorP defined by (19) B --C0 --p)VSehr.
Let (s, u) e G x H. We have for X e g(s)
chs,u(&(a))(X) chs,u(B)(X) chs,u()(X). [14] (see also [5, Chapter 7] ). The equation determines the sign e((s, u), o, o'). Here the generic stabilizer of the action of H(u) on TorP(s u) is equal to the generic stabilizer S(s, u) for the action of H(u) on M(s, u). Thus, integrating over the fibers the formula of Theorem 1 for the + and using Formula 5, we obtain the following proposition, which is index of Dhor, the analogue of the equivariant Hirzebruch-Riemann-Roch theorem in the form given in [6] , [18] . 
